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"hes necdſarily require frow-us all paſible Returns of — 
= Grat And t what 1 now Preſent Your «- 
A * rod may ſeem unfit to begin "ow yet I could 


” - mot omit this opportunity of expre 
i ſhip the dp þ ife Ihave of Yo a th 
= ofophy. - And certainly 


loſophy does highly deſerve gail from the 
_ Wile, the Great, and Powerful ; the moſt Cenes 
Univerſities have at all times made Natu 
tophy and Mathematicks' a! great" Branch Ye 
Literature, and we ſee how unverſuly Academick - 
Knowledge has been approved of by the great Em- 
couragement and Ar ge Priviledges the Schools 
received from our Wiſeſt Deine , and by the generals 
agreement of the moſt ſober and conſiderate men, 
ſending their- Youth to receive -their Education t 
in. This ſhews how univerſaly Philoſophick Lea 
_ 1ng has been approved , and the only Queſtion that can 
be raiſed at preſent is, Whether the Natural Philo-- 
tophy formerly profeſied in the Schools, or thati\which 
" is at preſent proſecuted by the Societies lately Inſtitu- 
ted in ſeveral the moſt noted parts of Ennio, be the 
 Frue Philoſophy, or method of Inveſtigating Na- 
ture. But ſurely this will be no longer a doubt, when 
we conſider how unſatisfattory were the ancient No- 
tions of Philoſophy, which then conſiſted rather im. « 
Diſputes, and Verboſe empty Stuff, than in any Cu- 
r10as. Diſcovery of Natures Aftions. If a man could 
prove, Pro and ed TWOAteVer Was prop fed, and main- 
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if thi are fir tw bes beurs —_ Di 
| tie two or f ee i. 
« he preſently. gain ain'd the 
Name of a Plofophes, 1h tho all the while be bad no 
manner of Notions in his Brain an ar/yoas to thoſe 
ſenſeleſs words he:threw out. I would fain know, what 
Notion any. nan:has : of :Light upon promuncing \the 
n of #t, Actus Perſpicut quatenus' Perſpi- 
cuum, does be hereby . in the leaſt underſtand any of the 
properties of Light; or how 'tis affeFed by Refratti- 
ono Refletion? or does: this Definition lad him 
to improve -Laght ' for the advancement and help of our 
Exits or other advantage of: mankind ? And now, 
af this kind _o c Tra gy + which formerly 
AL Ger Selb ipere kaak'd upon as deſerving the Fa- 
Inn Grout, how' much me fol th eſent 


uſefu ul Enquir the Ingenio = - 
?ment? But F at ek 4 "a bith more 
evident (though T'am ths mg be ma ſafficiently manifeſt 


atready'to Your Excellencys Diſcerning Judgment) [ 
ſhall crave leave to be more ateale2 an this matter ; 
And. I hall begin with one of the moſt Conſiderable and 
Univerſal 'Concerns 4 as Life, 1 mean Nav _ 
tion, wherein the Philoſophy of the Moderns 
been very much Exerciſed; The fries by. its Ca- 
prichious Variations is at preſent in ſeveral parts of 
the: World rendred almoſt uſeleſs ; but diligent ſearch is 
"_ daily made after its Vagarys, that we may not be depri- 
of the Sheath benefit of one of the moſt ſurpri- 
fo ing Phenomenas in Nature. Certainly men might 54 
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WP: tak ”_ with laſtances to 
Jag: ootlenioy: of the wjef ſs of a Abieye Boxe 
+perimeatal Philoſophy, but / fhop my;band, ard ſhall 
only.declare in; ſhort, that from Nel a/one ne-are to expect 
advaneerpert 5-in_ the maſt jinipartant . concerns. of humane 
lifes the: Virtues of Animals, Plantsand\ Minerals 

or tbe health of mans Boly, Architecture Ciwil and 
Miltaty: for the pleaſare and. ſecurity of bys lifes, all ind 
of Machines'and-Mayements for the increaſe and due 


application of bis h, proceed from:this kind of Phi- 
jc bir refs ſts mn Aims notre 1 "= ard 


eps that - ſhe hr fol as-ly.. dat indeed, wy Lord, 
if we tanfuder Natiire: as an Aﬀtius Principle, ave: muff 
- achiowledge that fhe is to be proſecutettby Action, 
not by Verboſe Diſputes; 7 bere is nathing that 
e mind.of_ man will not find famething ta ſay for-or -4- 
gainſt- alk day long; ; and, therefore of: * Sebvol-Difout &s 
there 45nd Þ tot ut Experiment. is-natter of Fatt, anil 


ſtrikes the forcibly, that there 4s mapping it, 
Who ic it that wi 91h queſtion. the farce 4 Gun-pow- 
th and fall in the Bar 

50 IT} \ Þ; \.\> 
is Philoſophy : (may, it pieaſe 
Jet deferies Fayour and In- 


couragentent; the Powerful zag Waite s. and 4s 
right, that Learwingamlveb tegabes' u3.the eſeins 


ee RA fe Dedicatory. 


of ME Sas meaſure, Ar being the nds %7 
which*trae Philoophy.; 1s"t6 be ſuperſttubted, s ws 
to be reſpefted.” There 1s mo part of Philoſo 


in the Mathematicks are not deeply i ?, and'on 
them depend "the Arts of "War as ; 6 
Peace, and even Sacred Theo t felf bs bo" 4 
meaſure beholding hereto for its help, f we — 
far-the Ghronotogy of the wn Orr 


$ is Ts 
out by Aſtronomy, ks Define of Bates 


And as T have jr efumed ty detain Yon Ewart cel ene 
thus long, in declaring how true PhitoGphy de ſors ve: 
Your ProteCtion,, ſo give me leave to add one q 
m declaring how Your hay: fees Th deſere + the Tu 

eelge fire Philooph y. Tour Tllaſtrious Father, 
of Happy Memory, was no unattive Speculative __ 
- pher, but was zealous and forward in promotingith 

Noble Defeanof the Royal: Society, 4s appears & 
unmortal Pail e mh heir Incomparable- -Tiſte 
by their Ele&ing him, and his' willing C omphance 70-be 
their ProteCtor. . Neither did he only countenance Phi 
loſophy: by his Authority war Favour, but ; 
drew the Sword invits defence apathff the pre 
ſter that would hawe deſtroy whe V i 
feſt-from his Learried: and Ingeni eatit 

the Leviathan.” All the Wo þ that lawis 
th ok Romy edt ihic\xnc te derobirRmana 
ities v8 entail don. Yeah Exvelicncy, whb 
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| of ogg So that upon hn af g pk a Het Ex- 
- < by bas ſhewe Your Self 4 zeabus Patron of 
; T5 challenge Your Excellency” $ Protection 
of fT here pre ent You,” for I dn. afraid to truſt my 
Judgment in my own Concern , yet I will prefume'to 
m&r-Your Fayour towards it as 'tis new, and not 
1 ſome Tngenions Men to whom I have fhewn 
ether it may deſerve Your Excellency's Coun- 
ts Uſe and Advantage, I have to Your own 
: Wng  heag af after' Your ondihip is pleaſed to 
fer what I offer in the Firſt and Second C a 
ver, this I will venture 7; aſſert w ore-hand, that 
locks or Time-keepers and Wei bts 
ee been an ancient Fam: zo G& we believe veins 
Zoethius to be the fuſt Author of them, 'tis above 1100 - 
ar. ago) yet in theſe later days they have received a | 
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at high advancement ( to the npaial bory of Mm 
 Fingens) by the pro of a Lon and fopk Siva or 
MIU =; L; ſince: the days of Herekiah, wherem we 
iafivnd:; Diels mentioned, / Fhate not heard of a more plain 
an eaty addition for the advancement of Dials, and in- 
: and a wo of their Uſe, than what 1 here pro- 
" And r woke I Ea not be fo iy! vain, as to expett its 
propagation, or any great Glory from the Contri-. 
wance 3 
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Sciothericum Teleſcopicum, 
OR, 


A New Contrivance of EY a Teleſcope 
To a large Horizontal Dial, for obſerving the 
moment of Time by 55 or Noe 


CHAP, I. | 
The Uſe and Advantages of this Contrivance, 


Very one the leaſt verſed in Aſtronomy, does 

know of-what great Concernment the Obſer- 
vation of the exact Moment of Time is therein, 
Without this no Celeſtial Obſervation can be per» 
formed Accurately, and Aſtronomy is' like toi receive . 
but little advancements. Hereby the Tables Aftro- 
nomical are approved or rected, and Calculations 
found true or falſe... So that whatever advantages 
we propoſe to our ſelves by a Correct Aſtronomy, wg 
ſhall find our preſent Indeavour to be helpful to- 
wards them. - And certainly there are ſome ſignal 
uſes expected from it, ſince ſo many Kings, Princes, 
States, and Learned Men 3 in all Ages, particularly 
our late-and our. preſent Soveraipn of Great-Brittain, 
The EE French King, and LEMerty ſome a? 


2_«. Sintbericam Teleſe loi, . 


. of Denmark, haye been at ſuch great expences both 
of Time, Labour, and Charges, for the advancement 


a thereof. But. I (hall pais by all other excellent 


uſes. that are expected. from an Accurate Theory of 
the motions of the Heavenly: Bodies, and ſhall only 
inſiſt on one particular, wherein the Obſervation of 
the exatt Moment of Time does more immediately 
tend to the-uſe of mankind. We all know how 
univerſaly the whole World is concern'd in Navs- 
-and Commerce, by Ships flying before the 
winds, and floating on the Seas ; 35 Nation conyerſes- 
with. Nation, as every man with another by words 
Aying 1a the Air : : - by this, Civality, Learning, and 
all Politenefs.is propagated ;. we are made acquain- 
tedwith one-anothers Laws, Conſtitutions and Man- 
ners,, we mutually reap the Fraits -of each others 
Cormtrys, and are no: longer Strangers, but” Fellow- 
Citizens of the World. And for all theſe advanta- 
gex(at leaſt for our more ſecurely reaping theſe be- 
fits) we are: in a great meaſure, if not wholly, 
beholding to- Aſtronomy. For whoever has but 1n- 
wired into the firſt Rudiments of that” Science, 
06s very well know, .how far the determina-. 
tion of the Longitude of places, and confequently 
the advancement of Geography and Navigation de- 
pends thereon. But whether this be attempted-by 
s.of the Sun, Moon, or Stars, or by the Tame, 
- ens and Emerſins of Tupiter' $ Satellits into or from his 
Mikdovr, -or by the Pendilum Chek, at: Sea, Bc. In 
. all: 
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all theſe methods the ion of the exadt Mo> 
ment of time is ,for otherwiſe the Horary 
diſtance of the place of Obſervatim, and con{equent- 
ly the diſtance on the Aquator, or Longitude, from 
an aſſigned place ſhall be uncertain. 
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CHAP. I.- 


of the Methods uſed for obſerving the Exat# Moment 
Time, and Ft on eur and Troubles. f 


HE common ways uſed by Aſtronomers for 
-obſerving the Time a ar _ by.Drals, or by 
the Sure Altitude by day, or by the Altitude 
of fixt Stars by night, taken = large and accurate 
| ents; or by obterving the Altitude and Azimuth 
of the Sun or Stars, or laſtly by the tranfits of Sam 
or Stars croſs the Meridian, or the coming of ſome 
of the Circum-Polar Stars 1 the fame Vertical with 
the Pole-Star. All thefe miethods have their mcon» 
veruences,or at kait are attended with far greater 
trouble than that which I ſhall propoſe. 

And firft for Dials, unleſs they be very large 
they will not admit of diviſions fo minute, as are 
requifite” to the nice determination of the Tine, 
as into aunutes, haff-minutes, and i= 
nutes. And when they are fo large as to adatit 
ſuch, the uncertain ——— 
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mn Teleſcopicum. | 


Gnomon renders i muſcle for ſuch nicene6s ; for. 
though'your D:a/ have on it-eyery quarter-mi- 
nute, the. moſt accurate eye cannot tell where the. | 
ſhadow. determines to a minute. Another grand 
defet of Dials is, that they ſerve only in the day- 
time, and that too, when the Sun ſhines out in- 
renſely. So that for the night (which is the'chief 
time of Aſtronomical Obſervation) Dials are perfealy 
-uſelels. 

Perhaps T need fay no more to recommend -my 
preſent contrivance, then to aflert that it.clearly 
takes off both theſe inconveniences. * For thereby 
the larger the Dial is, and the. more minute 
diviſions are, the more accurately is the Time 
ſerved. A long Gnomon in.our way hinders not at 
all, nor is there'any uncertainty from a Penumbra. 
| And moreover 'tis adapted as well to ſerve bythe 
Stars at night, as by the Sunn the day, and-gives 
the hour almoſt by in{peCtion at a Star, as at. the 
San: And withal has this advantage, that when 
the 'Sun is over-clouded, - ſo as but juſt to be ſeen 
faintly, and caſts no ſhadow at all on a Dtat.; yet 
in our way, if he be in the leaſt perceivable by the 
eye,the Time may be exactly told by him. + 

F-cannot ſay: that there are inconvenienees in 
obſerving the Time, by taking the Sun. or Stars - 
Altitudes and Azimuths by day and night; and yet 
if we reckon trouble an inconvenience, theſe me- - 
| thods a are ro; it... For, beſides. the dit-' 
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 Scrathericam'T, eloſcopicum? 


ficulty and-charge of obtaining; Inſtruments large 
and _ urate enough for doing theſe; atid the dex-' 
terity and long practice that is requiſite for right- 
ly-managing them: This method is attended by- 
the trouble of Calculating'the' moſt difficultof 
_ oblique ſpherical Lriangles,ziz that wherein three' 
ſides are. given. to find an An zle , and-this, it the: 
obſervation be by the Altitud: of the Sun-mn day- 
time ; for 'by the Alzitudes. of Stars by night; the 
Calculation 18; yet: more tedious and/trouble{ome. 
And if fo, what a tuil muſt xt be toſuppute twen- 
ty.or thirty of-theſe- in a night?! Belides, the A/- 
titudes of therSun towards the meridian alter foflow- 
ly, that for a good while both: before and'after 
noon, 'tis not'late torely:- upon them. This incon- 
venience indeed 1s : fomething remedied- at the 
Stars, where-I can;chooſe thoſe that are of a pro. 
Altitude, and: conveniently: remote from the 
Meridian, and the obſervation of the 4z1muth reme- 
dies the other uncertainty proceeding from. their 
vicinity to the Meridian: Butyr as I faid- before; the 
trouble of Galculation: attends:the obſervation ei 
ther of Altitudes or Azimuths ;,'whereas the Inſtru- 
ment I propoſe, does the matter with the greateſt 
certainty, and greateſtieafe imaginable.. 'Lhere'is 
requiſite therein, belides a-plainand fimplerobler- | 
vation, no Calculation by  7riangles,rov any\other 
'Operation, ſave only the addition-and ſubſtrattion 
by two or-three: Guall auaday; 25 ho dint nthe 
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Tables: | 4 


Tables revdy; Calculated; Wes that calf when | 
the abſorvation-is by the Stars at night. 

The methods of aving the Time by the ap- 
pulſes of the Sun or fixt. Stars. to the Meridian, or 
the Ciram-Polars coming mn the fame Vertical with 
the Pole, are plain, ſimple, and eafy: We have'the 
firſt deferibed by: Ricctoli in his Almageſtum Novum, 
Lib. « Cap.15 | Prob. where he ſhews us how | to. 

orm it bn his Triangulum Filare. The latter way 
i deſcribed by Sir Jonas -Moore in his Compendium 
Mathematicum, p. 118. and more fully inithe Royal 
Almanacks for the years 1675, 1677, 1678. And 
I- have by me Tables laborioully and catefally 
Calculated by. my eſteemed Friend Henry Osbira 
Eq;an excellent Aſtronomer and Mathematician_ . 
for Dublin and other Latitudes in lreland to-years 
lately paſt, and to come, which are tobe uſed int - 
this way. . But, though both thele' ways (as I ſaid 
before) are very plain and eaſy, yet they terve ra- 
ther to reQtific Watches and other Tane-keepers, 
| then to ſhew the Time themfelves throughout the 
whole courſe of awobſeryation ; as, fappeſe it were 
an Eclipſe of the Moon, perhaps when a fot ei- 
ther immerges or emereges intv- or from the' ſha- 
dow,there not at/thatveryinſtant; and perhaps 
will notbe for many minuves after, a'Star in the 
Meridian, or under the. Pole-ſtar, to tell me 'the mo- 
ment of that tune. 
| ts; oabey conſtantly (and not 


by 


* Soratherionme Telefoqpiews: 
by fits) ſhew, and follow the time; if duly wana 
ged, as the Hand of a well-going Pendulum-Watch 
indicates the hour; thats to foy. t tells you the 
preſent munute, and. quarter of a minute, when- 
ever you are pleaſed to look, as well as any other, 
paſt, or to come... - 
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CH AP. HL, 
A Deſcription of the Inſtrument. 


He contrrvance of this Inſtrament conſiſts: . 

in. making a very large Herizantal Dial, adap-- 
ted to your proper Latitude, and. capable of recei- | 

ving diviſions into minutes, and'parts of a-minate, 
fitted with a large, ſtrong, and: double: Gnomon ; I 
call that a double Gnomon.that caſts the morning» 
ſhadow from its W. , and the afternoon-- 
ſhadow from its Eaſtern-edge, and the noon-ſha-- 
dow by its thicknefs:. This Dial is to be furniſhed 
with two-pair of Sights or Rulers; one to ſerve in. 
morninggr for.Stars on the Eaſtern-ſide of the 
Meridian; tother toſerve in the afternoon, or for 
Stars. on. the Welſtern-ſide of the Meridian... Fach 

of. theſe pair conſiſts-of two movable Rulers, one 
I will call It the Hotizontal-Ruler, to 
nick-Ruler, or Stile-Ruler. Theſe two! | 
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* . - Sothaicun Teleſapiin. , 
the Gnomen, maybe perpetually in the ſame plane 
with each'other, -and- at the time of obſervation, 
that 'they both .may be: in” the ſame plane with 
their - correſpondent edge. of the Gnomon. On-the = 
Stile-Ruler are fixt Teleſcopick Sights, and the croſs 
_ hairs intheir due place. Butall this-will bemade 
-plainer by the firſt Figure, in which I ſhall repre- 
ſent that Inſtrament which by my direCtions was 
made in London in the Summer 1685 by Richard 
Whitehead Math. Inſt. Maker, who took the dire- 
Etions from my {eIf, but made the Inſtrament in 
my abſence. 

The firſt Figure repreſents the Inſtrument m 
Perſpective, having one pair of its Rulers in a po-. 
ſtare of obſervation; tother pair lying careleſly 
onthe. plane of the Dial. *Tis a large Oftogonal 
Brafs-plate, clear'd in the middle, except only: the 
croſs-bars zzz of the ſame piece with. the: Plate, 
left for-ſtrengthning the Inſtrament, and recei- 
ving the'Stile, the Plate is'of a moderate thickneſs 
about '5_ of an inch, the'Diameter of the largeſt 
circle 1t receives is 18 inches, 'tis ſipported from 
the plane off which it' ſtkrids about three quarters 
of an inch'by thfee brafsFeet 2: 2.2. the'bredth/of 
the limbfor receiving the Figures and Diviſions, 
hs + inches. The thickneBs or bredth of the face 
of the Stile #415 is 7 of an'inch; The Diviſions 

ASL, exc 1pon it are hours, half hours, 
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half minute, that is, 1o ſeconds. Down along the 
face of the Stile (ſome perhaps wall call it the 
back of the Cock) there runs a deep Groove, to 
receive the ſcrew m. {. which ſcrew, by turning 
the handle », raiſes and lets down the Nut o fp, on 
which the Stile-Ruler e f reſts, and is oa rai- 
ſed and let down ,35 the Sunar Star requires, This 
Nat op is furniſh'd with a Return'd F ork, meer- 
ly to keep the Stile-Ruler from an accidental fall, 
if any thing ſhould chance to move it rudely. 
But I ſhall deſcribe this Nut 0.p. preſently by it 
ſelf The ſcrew m. /. is fixt both at top m and 
bottom 7, ſo that it only is to be turn'd round by 
the handle n. the Stile is fixt moſt ſtrongly by the 
ſcrews, q. r. I come next to deſcribe the Rulers, 
and 'for the Horizontal Ruler c d, this turns. 
moſt truly upon the Center of the hour-lines and. 
diviſions at k, and has fo much of the root of the- 
Stile clear'd off, as its thickneſs requires to permit- 
its motion freely ; ; the line c dof this Ruler croſ- 
{es the Center moſt exactly, and the edge c d is 
neatly cypher'd off (as the Workmen call-it.) 
Wherefore the right line a+ of the Stile, and the 
line of the under-edge of the Horizontal Ryler cd, 
, and: croſſing perpetually in the ſame 
point &, they ſhall be always in the ſame plain, | 
(by Prop.-2. Eucl: x 1. Book.) 6. 
To the other end of this Horizontal Ruler there 
($ 1s 


"F 


? e Stile-Ruler'e which by means of 
the joynt yz y.(witich T ſhall-deſdribe” by ! bg my 
obeys:two ſeveral motions, viz. one upwards and 
downwards, as govern 'd by the Nut: and ſcrew 
on the Stile ; and tother Eaſtward and Weſt- 
ward, acevrding to the Atiminh, or as it follows 
the Hirizaatal Ruler. And in theſe two motions, 
tis fo. contrived, that the line c4and ef may 
petually croſs each -other in one and the Gini 
Center at y. Hence it comes to-paſs,; that" the 
right line cd, and the right line 6: ' are always in 
the lame plain. Wherefore laying the line ef 
to-the edge of the Stile, the three lines 4b, edenfs 
are in the ſame plain; and: y dire&< 
ing; the line ef'to the Center'of the'Sun, the edge 
_ of the Gnomon, and theedges cd and ef of the Ru- 
lers are in the plain of the ſhadow ; and there- 
fore the Ruler cd cuts the. diviſiorr | on the litnb- 
of the: Dial-Plate, where the Niadow would cut: 
it; 

To the Stile-Ruler are fixt, the Eye-glu at b, 
the Ring that carries the croſs hairs at #, andthe 
Obxtt-glab at i; The manner of adjuſting- all 
which, I ſhall ſhew preſently.: 

But I muſt not forget to mention the Artificer, 
whoſe hands were imploy'd in this Inſtrument, 
Mr. Richard Whitehead living in Gu -Alley in 
Shoo-Lane, by Fleetſtreet, London,” a moſt exa6t Lad: 
ran Workman, oleaoth Skill and curiolity.in: 
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CHAP. IV. 
Of the Stile-Nut, and. Ruler-Joynt. 


N the foregoing Chapter I have. promiſed a 
S. particular deſcription of ſome of the fores 

mentioned \ belonging to this contrivance; 
and- firſt of the Nut op (Fig. 1.) This I have xe3 
vrodured by Sed 22 Fan's 5 5 15 the Stile-fcrew 
paſſing through the Nut n, which is lined with - 
a female-ſcrew ; this Nut ſlides in the Groove as 
long the face of the [Gnomon, ſo that the whole 
 thickheſs of the ſcrew lies under the faid: fate: 
pp are two arms that claſp the Stile to-make the 
motion of this Nut more even [ant ſteady: 
f 4+ is the Return Fork: to keep: the; Rulers) | 
when they are ſu on this Nut, froit-any + 


| accidental fall, an is very uſeful when the Hs 
712ontal Ruler is removed far from the 'MHeridiau) 
And leaſt at any time, either of the-Returns x by 
may'ſtand in theway of either of the Ralers:mo- 
tions, the parts 4b are movable at 4 by a riveted” 
out 


Joynt, and may be "4 downward F 
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_ 'of the way, avat 4c, ac. At 4 there maybe. fat - | 
a'ſmall'gentle fpring, that may lightly bear the 
edge of the Ruler conſtantly to the edge of the 
Stile; but this contrivance is not on my Inſtru- 
ment, though it may be eaſily added. Fe: 
- Theſeveral partsof the Ruter-joynt (whi:hin- 
| deed 1s the moſt curious piece of Mechanicks a- 
bout the whole Inſtrament, and on which the 
whole affair does chiefly depend} are repreſented 
all apart in Figures by themſelves. Fg. 3. ſhews 
the outward-end of the Horizontal Ruler, 4a4 are 
the holes that admit the ſerews which faſten it 
to:the other parts of the joynt, parton oege to 
the ſocket ſhewn m Fig. 5,6, 7, 8. at aa a; Frg.q 
ſhews the other end of the Hor:zonta/Ruler,where 
it turns on the Pin in the Center of the Dial at 
the root of wirer—ry at k Fig. 1.) 
Fi es the appearance of the j wy 
wh ner er'd of Fig. ira pad A hinge 
the Center of whoſe tion 1s in the Feline fb rH 
that part of the hinge belonging to the Ruler, 
hh b that part belonging to the Tumbler or Nut 
edin Fig. 7. bbb. aaa the ſocket wherem 
the Tumbler þ þþ moves round and truly on the 
_ Aroma b, wick alſo is. in the Center 
hinges motion. This ſocket a aa 1s repre- 
Jlented in Fig. 8. bb are the ſcrew-holes for the 
6 0 Snout of the Eye 
- Fug 6 ſhews the under-lide of Fig. 5, where the 
a ſame 


is 


the round Pin of the |ſame. piece  with'the Nut 
hbh: This 1s more plain in Fig. 7, this Pin - 
turns truly 1n wats «oo pnwer = et c in Fig.$. 
whilſt the Nut bb of 'F7 STI IB  3 | 
the bottom of. 'the ſaid | :bhbb/Fig. 

Nat is kept cloſe in the {ocket,' and I 
to move 1teadily and truly by the Pin e and 
fpringing Plate 4 F:g. 6. and 9, which-Pin e paſſes 
over the Plate-d through the Pin of the Nat c, 
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CHAP. V. 
| Of the Teleſcopick Sights, and their true Adjuſting. 


Or the true adjuſting of the Teleſcopick Sights 
hg i (Fig. x.) to the Stile-Ruler ef, are 
- three things requilite. Don fet-A nan ay 
that the Stile-Ruler ef t to. be fo ſtrength- 
ned, that as it reſts on Bo at 0 p, it may not at 
all bend, but that the line ef may be one right 
line as nigh as poſſible. But in this particular the 
greateſt nicenels is. not requiſite, for if the Ruler 
chance a little to deviate its exact ſtraight- 
nes, I ſhall ſhew a way of rectifying the error 
by the croſs-hairs or Menſurater. 
* The firſt thing requiſite to the placing of the 
Teleſeopick Sights 15, that the ring 2, that carries 
the 
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and exact diſtance:from' the Object-glaſss.. This 
diſtance'is to-be exactlythe totat length'of the 
ObxAglaſs ; but that we may get this total 
| => Trp ror Sr qurmonr-a 


the e.of the of the ſaid Eyc-glaſs, let 
us as at ſome object diſtant 4 org miles, and. 
moving your eye before the Eyevlak. obſerve 
whether the Menfurator feems'to moye upon the” 
| ſaid obxet; for it 14do, then the Menſurator is not 
' at its exact diſtance from the Object-glafs, but 
the Obje&-glabs is ts be removed farther or r nigh- 
er, till the eye looking at ſuch a diſtant objeR, 
and. moving before the Eye-glais, perceives 'the 
nfaratir as itwere fixt and immoyableon the 
Tf in/ raiſing the eye, the objet fem'to 
bw, down onthe Menſurator, or in depreflingthe 
eye, the obje&t ſeem to riſe on the-Menſurator, ther 
is the Obje&t-glaſs too nigh the Menſurator, But if 
in railing the'eye, the'object ſeem to riſe on the 
Menſuratit 3' or in'depreſſing the eye, the objeEt 
ſeern-to fall on the Menſarater, then 1s the 
glaſs too/far from the Menſurator. Allwhich wilt 
be evident from the 10 F:s: wherein let A Bibe'a 
object; whoſe middle point C is projected 


by the Objedt-glaſs D at k, Kt: mn be the Mer- 
 ſurater 
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ater to: whichithe laſs: 15-t9 
pm the ergo mach 
is too far, e,f, z, the'eye avi marc, three differey 
poſtures ; im caſe of the firſt menſurator, che the e 
riſe from e to f 1t. percerves- the: [point kdepy 
from r'to þ, orif thereye fall from-elty 2, oo: 
ceives'the point k raiſed fron r t64; and here the: 
menſurator 1s tov nigh the Objed-elats. Bat in caſe 
of the fecond Menſutator, if the eye riſe from-e to: 
— f, the point k ſeems torile on the: Menſurator from 
3 to7;0r if the eye fall-trom e to g; it perceives 
the point & fallen from 2 to 5, and 1n thiseale the 
Menſurator is too diſtant from the Obpct-glafs; 
batif the menſurator be exactly: in the Four at k, 
let the eye rife or fall; the menſorater ſeems fixt 
and fteddy upon the.object. And this'is the firſt 
thing requiſite to the adjuſting of theſe: Sights.. 
This | Airinuſhally . well adjuſted by.the- 
Workmen, and whenonce adjuſted, is never-al-: 
terable, that'F need ſhew' no-way of providing 
for it. But in fhort, it may; eaſily be 'proyided 
for, by ——— {crews, that fixt 


the Obyect-glais-ring tothe Stale-Bajer, long ſlits, 
ſoas to ſlip torwards-and* d& the necks 


of the ſcrews; and when the Obyect-glais.is at its 


3: ſtedduly;.. F #21 eng] dow Joby Fl 
5, thatthe line of Callmatian-. 
from the menſurator through, the Obpet-glaf, and : 
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0 othericam © Teleſepicum. : OM 
fo to. the-b 2 ch to the line ef of the 
Stile-Ruler. This Paralleliſm conſiſts in twoman-, 
ner of ways, firſt, that the menſurator be neither_- 
more to the right or left-hand than requiſite; or 
ſecondly, that it be neither higher or lower than, 
it ought. The firſt error makes the Azimuths be 
ſhewn falſe, and the ſecond-error makes the AL 
titudes be fhewn falſe: but an Horizontal Dial tells 
the time by both Altitude and Azimuth; therefore 
both theſe are to be taken care of. 

. And firſt for the Fabrick of the Ring #, that 
carries the menſurater ; this 1s ſo to be order, that 
firſt the Ring may be moved more to. the ri 
or left-hand, and there to be fixt; and ſeco 
that the menſurator may be raiſed or depreſſed AY 
cording as 15 requiſite, and there fixt. The firſt is 
obtaind by making the holes for . the ſcrews, 
w__—_ this Ring z is fixt-'to the Stile-Ruler, 
| oli ſhits, ſo that they may-lip.on the. necks of 
_ ſcrews before the Eye-glaſs, and when they 
are in their right poſture, may be pinched cloſe 
by the ſcrew-heads, and there fixt. Thus there-' 
fore we give the menſur wrator a motion to the right ; 
or left-hand, by: which tis brought to ſhew the 
Azimuth right, as I hall declare preſently. Next, 
that the menſurator may be raiſed or depreſied, mn-. 


Hh —. Hiead af CrODaars : in the Ring/p, let :there be. 


WW: nyo end 3 in a molt fine {lender point : this needle. 


| therein” # very ſtrong Steel-neodle,; that 
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_ Is tobe a\ſcrew almoſt its whole length nigh-to: 
«s ſimaller end, | and- to be: ſcrew'd-througlt the 
top of the Rings, 10 that its: ſmaller: end may: 
paſs. thrpugh-the center of the:Ring; by ſcrewing 
or unſcrewing 6f this Needle, we depreſs. or raiſe 
its fine point-1n the Ring, - And thus mach: for 
the contrivance or Fabrick of the Ring. 
- TI come now to ſhew the way of managing theſe 
two-motions ut the. Menſurator, ſo as to bring it 
to its tru2 poſture, and therefix 1t. And firſt for 
rectifying the Menſurator ſo as to ſhew the true 
Azimuth, There are two manner of ways for do- 
ing this. The firſt'is-more troubleſome and tedi- 
ous, but. being moſt univerſal: to: the fixing; of 
Teleſcopick Sights on all Rulers, I ſhall here deſcribe 
it. .In Fig. 11. let ABCD repreſent a Ruler, whoſe 
edge or fide AC is exattly parallel to its {ide BD. 
To make a Ruler thus parallel, 15 not difficult to 
a good 'Artificer ; but I ſhall ſhew how to try 
whether theſe ſides are el or not. ' Z is the 
ObfkXt-glaſs, F the ' Menſurator, G:the Eye-glaſs; 
On a plain Board ftrike two round Braſs-pins, gs 
ſuppoſe at H and 1, to theſe apply the fide of the 
Ruler BD, ſo as 1t may reſt againſt the-pins, which 
are therefore not clearly buried into the Board, 
but ſtand; out about * of an inch: then look 


through the Glaſſes, and obſerve where the men- 
ſarator falls on an object diſtant a mile or two. 


'Then- remove the Ruler, and apply its other ? | 


ide 
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the edge againſt the plain Board, obſerve whe- 


fide AC to:the other fide of the pins HI, and ob- 
ſerve whether the menfurator falls on the ſame 
point of the object as before. Tf it do ſo, then are 
the ſides of the Ruler AC, BD parallel; if nor, 
then the fades are not parallel. 'Fhe reaſon that 
© remote an object muſt be choſen, is, that the 
bredth of the Ruler may ſubſend an inconſidera- 
ble Angle 1n a circle, whoſe Radius is the di- 
ftance of the. objedt:: Having found the: ſides 
of the: Ruler to. be parallel, the next thing is, to 
make the line of S:ght, or line of Callimation LK 
parallel to theſe ſides, for therein conſiſts the firſt- 
rectification of our Stile«Ruler. The method of do- - 
ing this. is mach the ſame with what immediate< 
ly precedes, but requires another diſpoſition of 
Our pins; ; for now we are toraiſe our plain Boar 
fo as to- ſtand edge-wiſe, nigh: perpendicular”to. 
the Horizon, and the pins muſt ſtand an-inch or- 
more out from the Board, almoſt parallel to the 
Horizon.z then reſting the under-{ide of the Ruler- 
on the __ and applying its edge to-the pla 
Board-,. obſerve ' the point of a remote object 
whereon the menſurator falls; in this poſture the- 
Glaſſes ſtand uppermoſt; .or on the upper-lide of 
the Ruler, and over-look the pins.. Then remove 
the Ruler, ,and hang the other ſide thereof on the 


| uw, that now the Glafles may be on the under-. 


de the Ruler, or under-look the pins, and reſting 
ther 


Sciothericum Teleſcopicum. 9 
ther the menſurator fall on the ſame point as be- 
fore; if it do, then is the line of 'Colkmation LK 
rallel to the ſides AC, BD; it it —_ 
to the right-hand apparently of the ſaid object, 
then is the menſurator to be removed (by means of 
the ſcrews and {lits in its Ring) to the left-hand 
_ the contrary requiring the contrary. And thus 
by frequent repetitions and trials we at laſt 
all torights. The moſt converyent Board or Ta- 
ble for this Operation, is a Surveyors Plain-table; 
for theſe being uſually made true and readily and 
ju may pe obeyingall motions and poſtures,and are 
xt thereat ; they are to be choſen before 
——— Note alſo that the pins to be uſed 
with this or ſuch like Table, are to. be ſtrong 
braſs-wire, which having its roundneſs from its 
drawing, is ſure to have its ſides parallel. By this 
method;the line of fight of any Cy/indricalor ſquare 
Teleſcope may be made to run parallel toits 1ides, 
for finding the Declination.of the Magnet accord- 
mg to the methods lately propoſed -- Monfieur 
Hautefewille, and A Storms, m the Journal des 
Scavans 23. Aug. 1683. and i the Atia Liphe, An. 
1684. menſ. Decemb. and for want of this 
what Mw Sturmius ſays in the foreſaid Act. Lip, 
pag. 579. 1s very detective. For thus he, Sola tubs 
hocatio ut axis viſuonts per medias lentes excurrens me= 
ridiane linee ezatte reſpondeat difficuttatis quippiam ha= 
bere videbatur, verum & huic infirmitati preſens, uti 
2 credo, 


*.  SaptÞericunt. Feleſcopicum. 
eredo, inventum eft remedium,yc.” And the t 
He tell us'is; that'the Tibe/be made a parallelipi- 
ped'of Wood or Braſs; for then, ſays he,apply- 
ing the ſide of your Tube'to the meridian line, the 
Azis of viſion will be parallel to the ſaid meridian 
tie.” ' But I maſt crave leave to.deny this, unleſs 
firſt it be reified; 1o that this Axis runs parallel 
to the ſide of the Tubes, which he was not aware 
of: and this is to. be done by the method I have 
juſt now-propolſed,,wiuch ſerves likewiſe tm mas 
hy- other Occaſions, Experiments and PraGtifes; 
wherein a Rutr with Teleſcopick Sights is requi- 
fit>. | | | 06; 
- + The'iſecond metho4for eftetting this ſaid-re- 
Qification,: 1s more eafily-applicable- to.our Drag, 
. and /withal 1s ſufficiently accurate, as-doing the 
buſineſs to: ro” or 15” feconds/of time-at utmoſt; 
and by a careful and curious eye; may doit to half 
that or lefs.' Place the Dial fobefore the Sun, that 
as nigh as poſlibly the eye: can judge; the Gnomon 
may be equally enlzghtned on both 1ides, that. is; 
that:the ſhadow of the Stile may fall exattly.on 
12. a Clock, or the meridian kne of the Dial. Fhis 
perhaps:will be faid by ſome to be-no fair proe 
ceeding, becauſe in-this. we cannot-tell where the 
{ſhadow does exactly determine, and. that. this be- - 
mg one'of the inconventences.our ,Niat-pretends 
to remedy, if we redify our Dial by ſuppoling we 
candetermine that; & if afterwards we determine. 

I | that 
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that by ſuppoſing our Dial refhified,rit will ſeems a; 
circlein Argumentation;but yet I fay;they that will. 
try it; will find it: otherwiſe 3 for-I can place the-+ 
Dal fo, that the ſhadow from the thickneſs of: - 
the Stile, or at leait the Peaumbra from:both: the: 
Stiles edges, ſhall ſo equally, fall upon -the-12 ar 
Clock-lines, that" 10% ſeconds of time, or Ief6, ſhall. - 
ſenſibly alter the equality. [And 'tis not the-ſame 
caſe in telling when: this. ſhadow comes” to an: 
equality on both the-12 a Clock-lines, as 1n tel- 
ling when the ſhadow of one: of the ſingle edges 
of the Gnomon comes to any of the other hour-lines, 
For 1n the firſt caſe I amronly toJudge by compa-- 
riſon, wh2n the ſhadow is-come as much to one of 
the 12 a Clock-lines as to th'other; but in the 
latter caſe T am to judge poſitively, without com- 
pariſon. Wherefore having the Dial in; this po- 
1ture, bring the Horizontal and Stile-Rulers quit to 

12 a Clock on the-Dial-Plate, and obſerve whether 
your Menſurator divide the Sun equally into an 
 Eaftern and Weſtern half; if it do-1o, then 1s your 
Menſurator right ; if not, : the menſurator is to be: 
moved ſomething to. the right or left hand, as is 
requiſite, till at laſt by frequent repetitions and. 
tryals we obtain qur deſire. And thus much. ſhall 
ſuffice concerning the reCification. of the menſu-. 
rator to the right-or lef thand,,. ſo-as toſhew the- 
Azimuths truly. I ſhall only take notice, that: 
when one-pair of the Rulers 1s reftified, the other: 
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. pair is-eaſily rectified by them ; for bring! the 
rectified pair to the 12 a Clock-line on the Dial, 
and move the whole body of the Dial, till you 
.get the center of the Sun, or any Star on the men- 
ſurator, then immediately, bring the unrectified 
pair of Rulers to the 12 a Clock-line on their ſide, 
and if the Sun or Star be not exactly on the men- 
ſurator on wr! 31% , the Menſurator is falſe, and 
| wry be r as nn. but this be- 
plain. to the meaneſt capacity verſed in 
—_ .matters, I ſhall inſiſt no longer there- 

ON. 

But I proceed to the other ReCtification of the 
Menſurator for rightly telling the Altitudes, as T 
| have ſaid before. And tho there be not fo very 
great exactne(s required herein, eſpecially in 
telling the time by the Sun or Stars when nigh 
the Meridian ; yet a groſs error herein muſt not 
be allow'd. This likewiſe is to be performed 
much after the fame method with the former 
Rectifications, for 'tis but contriving ſome way 
for inverting the Ruler, ſo that its errors of this 
kind may be perceived, as by our former Inver- 
ſions we diſcovered the errors of another kind. 
But to make this a little more plain, this error. 
conſiſts in the line of Sight not running parallel 
with the under-{ide of the Ruler ; wherefore if we 
| mow — ppolſe) a Deal-board whoſe two faces are 
xactly parallel, and this Poard be raiſed and fixt 
{0 


Sciothericum Teleſcopicum. ' by 
fo as to lye ſteddily along one of its edges, and 
on each face of the Board there were a ledge to 
ſupport the Ruler; and the Ruler be applyed by 
its under-fide to one face of the Board, and the- 
objec marked out by the Menſurator, diligently 
obſerved; and then the Ruler applyed by the 
ſame under-ſide to. the other face of the Board :: 
If the ſame obx&t be now cut as formerly, 
ly, all is right; if not, the Menſarator (being ſuch 
as I have formerly deſcribed). muſt be ſcrew'd or 
unſcrew'd; ſo that the fine point thereof may be 
tower or higher in. the Ring, according as is re-. 
quilite. 

Another more eaſy way of diſcovering and 
rectifying this Error to ſufficient accuracy, is 
thus: After you have by the former methods. 
brought the Menſurator, and thereby the Ruler, to. 
ſhew the true Azimuth; obſerve the time by the 
Dial when the Sun is very far removed from the 
Meridian, as early in the morning; and at the ſame 
time obſerve by a good Pendulum Clock the hour, 
minnte, and ſecond ; and note the difference be-. 
tween the Dal and Clock. Proceed thus to make 
an obſervation every quarter of an hour through 


the whole morning, noting the differences :- 
And becauſe we may well ſuppoſe that a good 
Pendulum Clock in ſo ſhort a courſe of time' goes 
equally, theſe differences ſhould be always equal; 


but if they are unequal, then the Menſurator fſhews 
| "-. 
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as Altitudes falſely,” As for inſtance, fappoſe-] 
find that approaching towards Noon theſe dif- 
ferences decreaſe, then does the Menſurator on the 
Teleſcopick Ruler ſhew the Altitudes too little; and 
therefore muſt be arder'd fo as to ſhew them 
more: if T find them increaſe, the contrary is-to 
be done. The reaſon of this is plain, for an He 
rizontal Dial ſhews the time as well by the Altitudes 
as Azimuths; but as the time approaches towards 
Noon, the Altitudes are leſs concern'd in-the mat« 
ter than the Azimuths; and ſo lefs and lefs, till 
Juſt at Noon: the time 1s not at all ſhewn by the 
Altitude, but ſolely by the Azimuth. And conſe 
uently, if there be any error inthe time ari- 
fg fra from a falſe Altitude, it will appear by com< 
paring two times or more together; ſome,where- 
in the Altitudes are much concern'd, and others, 
_—_ the Altitudes are little or not at all con- 
ern'd; but ſuch times are, early in'the morning, 
ns towards noon. 
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The Way of Setting this Dial. 


O the true Setting of this Dal, there are 
two things requiſite ; Firſt, that the plain 
GO 


the Dial be 1n an exact Herizontal poſture, this 
is 


| : HR "Ms BS... T >leſcopicu x 7"as WY | 
is eaſily obtain'd by accurate evela which are fo 

cotritnon; or na ergy farther 
hereof | The levon te-is, —_— the meridsy 
an or 7 Es the Dial be in an exa&t 
meridian line. This indeed is one of the chief par- 
ticulars that we are to take care of, for 'thereon 


depends the accuracy of the whole. But that we 
may not over-turn or neglect the whole attair for 


is here i « lloaſeyinilthis oy as 
| ko pip tn ay large Azimuthal Quadrant s 
_ by A ftronomert,/and. their obſervations of me- 
Fks EN tranfits through the Meridian; 
Riccialis Triangulum Filare deſcribed _ 
Lib. 5. Cap. 15. Probl. 8. and En Enquiries a 
Dechnation. of the are to:no purpoſe ; Be 
theſe wholly þ foceel ori the diſcovery of an-ex- 
act meridian” Eon And indeed there are wa: 
ficiently accurate deſoribed by ſeveral for ding 
the the meridian, Amongſt others, Hewelius in 
the firſt Part (FKisYatbiia Cxleftir, Chop, 15.has 
many contrivances : And I ſhall preſently ſet 
down an Inſtrument and way of my own for 
doing it, inferior, I think, to my But let us a 
little nider, how much a meridian line muſt be 
erronious, to make a true Dial apply ly'd toit toerr 


a minute in time; and ml in our /atitude of Dablin 
will 
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Trillbs' by TEE robs the Dis 
err a minute imtime'aboutnoon; and for ſo 
error inthe meridian line the Dial ſhall err.lefs - 
than a minute in time about 5 and 6 a Clock, as 
is manifeſt 'to thoſe that underſtand calculating 
hour diſtances for-an Horizontal plain, ;Now./tis 4 
very rude way indeed that will not - take @ mer; 
dian line more accurately than 'to half or quar- 
ter 12 minutes error. 

-Buit laſt of all, (clearly to take off this. difficul.. 
ty,) if it be'allowed that-there is. any. molt accu- 
rate way of telling the time of day -or:night, as 
by the A/titude of the San-or/$Stars taken by large 
and curious Inſtruments, and Calc there- 
by ; Fay, by" ſuch'a-way as this I wi Fr.my 
Djal, and then ſurely it will be granted: to: 

a true Meridian,  And:-perhaps this very. hint _ 

ſhew as accurate way a any in the World for 

' a meridian Tine; for, the. 12.2 Clock line of 
a large-and true Dial that is Set by ſuch an. accu- 

rate VARIES muſt needs lye in a true mert- 

dian line. | 
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lis 1 ; penfornats by : means-of the Inſtrus 
ment repreſented F:g. 12. ABC is a Trian- 

. (That which T have made. is of Wood, but a 
od Mathematical-Inſtrament-maker would 
make one much better of Braſs.) 4B I call the 
Perpendicular ſide, BC the Horizontal fide ; in the 
end: of the Horizontal fide at E: there is a ſcrew, | 
andfrom the faid*Herizontal fide: there ſtrikes out 
a ſhort arm: D,..1inr which ao: there is a ſcrew ; 
this-arm D keeps the Inftrament teddy from 
tottering, . By means of thete two.ferews at Dand 
E, the fide AB is brought to its'exa&t perpendicu- 
larity; bur efpecially by means of the-fcrew D, 
the edge 2 z'of' the ide AB is brought to ſtand 
exactly- in the lame Vertical (plain with' the edge 
mn of therſule BC, and this.by help of a Plum- 
line-.:F 1s aplate of Braſs, having in it a center- 
hole in theline m,n continued; G 1s-a round, flen- 

_ dr; þut:ftrong Brak-pin. ariling, perpendicularly 
-from the face mn. * 1,2,3,4, 5, 4s. 8reround Brals- 
pins.that- riſe and-{irek-out 4rom'the face 22, at 
what diſtances we- pleaſe. :;T his Inftrament be- 

_ _ truly on.an exquilire Harizontal plain, 
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1o that its end E may ſomething over-ſtretch the 
plain; and turning fteddtly-on-a pin-m the-cen- 
ter-hole F, lay a. Ruler adapted with Teleſcopick - 
Sights over the pin G, and any of the other 1 4 25.35 
eyc. as 1s found moſt convenientand agreeable to 
the Altitude of the Sun or Stars you obſerve by, at 
convenient times both before and Now. 
'Tis therefore requiſite that in the under-side-of 
your- Teleſcopick" Ruler towards the end next the 
eye, there be fixt a-pin, that reſting an the pin'G 
may keep the Ruler ; Eromn flipping downn this . 
declining poſture. Let us then fuppoſe that a- 
bout 9 a Clock in the onthe: Summer 
Solftice, the Teleſcopick Ruler on thepan 6, 
and the third pin in the icular side takes 
the Suns Altitude exa&tly, then on the Horizontal 
plain draw a line along the face m, n. Again, let 
us ſuppoſe that the Rwer removed upwards to 
the fourth: pin,'and there reſting, takes the Suns 
Altitude the fame morning about half an hour af- 
ter 9; then by the face mn let us draw another 
Ins oa the Metraga , and f let us/ proceed 
to elevate the Ruler on pins, 'to make-ob-. 
frvations at 10,at half an hour after zo the ſame 
gion ty drawing lines on the Horizontal plain 


boar 4 inp 

in in the afternoon let us deſcend by 
<a or pins, -by which we riſe in the 
nan, diligently ———__ when the | Sun 
comes 


comes to the correſponding Altitudes, and draw- 
ing lines as before. Here we ſhall have three or 
four obſervations made in- the mo and as 
many in the afternoon. Then, biſe; fe An- 
gles trom the point F, if all their biſ:Fons are co- 
incident in the ſame Tight line, we are ſure that 
line is a true meridian line. 

What 1s here ſaid of the Sun, and of obſerving 
by it at the Summer So/ftxe, may be accommoda- 
ted tothe taking a meridian line at any time of the 
year by ſome fixt Stars, that being removed a- 
bout 2 or 3 hours from the Meridian, have Alti- 
tude convenient ; though in chooſing. of a-great 
Altitude there 1s no great nicety:; for it Refrattion 
dointerpoſe in the morning-obſervation, it inter- 
poſes as much m the afternoon-obſcrvation ; ſo 
that "tis as if it. did not in 
here we: have a way of fu a Meridian line 
by the Stars at yy which 1s of no ſmall adyan- 
tage, they being not ſubje& to ſadden alteration 
of their Declination, and canſequently this me- 
thod may be practiſed at all times of the year.s- 

And indeed if weare careful to have all things 
exact, wiz. an exact Horizontal plain, the face zz 
in an exatt Vertical with the "ng mn, the Teleſco- 

pick Ruler and its Sights exaQtly adjuſted by the 
methods in the foregoing 5th Chapr. and be very 
diligent and accurate in K 4 Sar. the true Altr- 
_ this method of finding a meridian line will 


" appear 
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e at all. And 


o 
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appear inferior to none that has yet been propo- | 
ſed. 

'Such'a plain Teleſcopick Ruler as 1s expreſled in 
the x 1th. Figure, of a convenient length, i is ſufft- - 
cient in this practice. | 


— 


CHAP. [VIII 


* # The Manner of obſe erving the Time, and exattly deter. 


Ns Its Heng on and 


mimnng it by the Sun or Stars. 


| LL things being rightly adjuſted, and the 
Dial placed in'an exa& level of Horizontal 
poſture, and by a true meridian line, look at the Sun 
- through the 7elzſcopick or Stile-Rulergand bring the 
Menſurator upon the Sans center, *then ſhall the 
Forizontal Ruler cat the hour, minute, and part of 
a minute moſt exactly. But for Setting, or find- 
ing the error of a Clock, the beſt way 1s to bring 
the Horizontal -Ruler to ſome full Diviſion, as, to 
ſome compleat mirinte; and by rightly 7 managing 
the Stile-ſcrew and Nut, and hs 8 
when the center of the Sun and Menſurator come 
EFT, for. that is the exa& time to event 
+; d the Hirrzontal Ruler.” "And indeet throngh 
E Teleſcopick Si ghts we thall perceive the motion 
' of the Sun fo very quick, that we may determine 
rey the menſurator to-2 beats of a 
Soong, 
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fecond Pengduls So that if it be —— il me that 
I can bring arid ſettle the Horizontal-Raler.to a full 
diviſion exattly, and not to err in placing it' 
thereat over 3, 5, or 7 ſeconds, I can determine 
the time of day or night to 3,5, or 7 ſeconds. But 
if this great exaCtnelſs will not be low'd me, I 
fay it is not on the account of any fault in the 
Theory of this contrivance, which I dare aſſert to 
be moſt accurate in it ſelf, but on the account of 
the workmanſhip or deficiency. of ſome of its 

. And that ſtrikes not at the Inventer ; let 
thoſe that uſe them, and adjuſt them, look to 
their traneſs in all particulars. 

Lhe way of uſing this Dialat the Stars by night 
1s much the ſame, only for theſe there are requi- 
ſite the Tables, at the end of this* Book, of the 
Sun and Stars temporary R:ght Aſcenfzons. In look- 
ing at, or obſerving a Star through the Teleſcopick 
Ruler, the Horizontal Ruler cuts the ſaid Stars hor4- 
Ty diſtance from the Meridian, bat then the hours 
are to be counted by the ſmaller Figures on the 
in-ſide of the limb. " Thins ſuppoſe I obſerve a 
Star, and find the Horizontal Ruler cut the ten a 
Clock line to which the great Figure'of X is af- 
fixt, the horary diſtance of that Star from the Me- 
ridian 1S 22 Linas: that 18, twenty two hours are 
elapſed fince that Star was laſt in our meridian, 
though really the Star be bat 2 hours to the Eaſt 
of our meridian, This premiſed; ark ao _ 


| FRET LVESS chi ies in this: To the 
Stars horary diſtance — the meridian,” add the Stars 
temporary Rig £6 Sig on,and from the Sum ſubſtratt the 
Suns Right Aſcenſion, the remainder (rejefting 24. hour's 
if need th) a wes the hour, minute, oc. of t ade 
I hull eclare this by an Example. Anm 1686, 
April the 5th. matey 9g and 10 a Clock at 
I deſire to know the exatt time. I obſerve by 
= Virgins, and find [Ornt poſe) its horary diſtance 
- from the meridian 22 15: The PIRATE 
' Right Aſcenſion of that Star for that year is, 13 
o8*. 46®, this added to the foreſaid horary diſtance, 
the wie 35 Þ. 12". IT At the ſame time the. 
Suns place 1s Y. 26® 13! 59". Therefore its Right 
A feenf zon 1n time b 2.5 following Tables, 1s x þ. 
37 . 74. this ſub from es nes 
and refeCting 2 hours) eaves 9b. 34' 44 
omar time of "att. The The reaſon and 6 Bhat ay 
tion of this. method depends on Aſtronomical 
Principles, whichat preſent I nuſt not undertake 
to illuſtrate, but are obvious- enough to thoſe 
that are verſed i in that. Science, and wall be very 
plain to thoſe that conſider the way, of Galcula- | 
ting the hour of the night by the Aliul: of a tar 
given, according, to.the moſt Learned and Inge- 
Fra Pere The: Illuſtration theregf in his Ar 
3 7151 5: Cap. 4 Num. 45;/ {45373 'Q£3 


.: And there are other ways of 0 
3H foregoing. ata, for getting the EEE 


alght; yet what T propoſe is asiplain and caſy as 
any, and les embarras to the —__ | : 


But here F muſt not omit one' particular, and 
that is, thatby our preſent contrevance, the Right 

enſon," or place'in 'the Zquater of any Star, is- 
molt eafily and accurately obtained. How dif- 
ficalt and troubleſome 'tis to obtain-the Right 
Aſcenſion of Stars, 1s known' to Aſtronomers, and 
will appear to thoſe that confult the foremen- 
tioned Tacguet' Aftreidm, Lib. g. Cap, t. num. 4,5. but 
by this Inſtrament, and a truly reQtify'd Pendu- 
lum Clock, the \bufineſs is eaſily perforn'd: For, 
frons the ſum of the'S$uns Right Aſcenſion, arnd hour 
of the night (known*by the Clock) ſubſtratt the 
Stars hour on the Dial, the remainder is the Stars 
Right Aſcenſion in time, which converted into de- 
grees and minutes, fhews the ZFyuatorian diſtance 
of the Star from the firſt point df r, or its Right 
Aſcenſion. 101.28, 0 27h "TIGHT . 
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CHAP. IX.” of 

» Of the Tables of the Suns and Stars Temporary . 
A 7 on wok 
| He Table of the Stars Right: Aſcenfons>in 
- | time is plain enoagh of it ſelf. ' *Tis com> 
puted to the year 2686, and will ſerve for ten 
years to:come without _ error: of: half 'x-mes 
- a | nute. 


© Seaatber uM” Leleſect | <U 
nute..-'Tis according to Ricciol 4, 4/0 fixt 

rough, his Afronomia re D's 
Columns, the firſt. contains- the | 
fecond- ſhews, the Greek Letters havnt 
Star, i5- marked an Bayers' Urangmetria Printed at 
Ausburg} 1603, The third has the numbers by 
which each Star is noted in: Ticho's Catalogue, 
which 15 followed by; moſt Authors, but is to be 
found 4 Soni. Fichanis Brake, Aftronamice deve 
ftantate Þ ennn/AY' Pug 8 and at the end of. 
the Rudolphone i ables kahes by. Kepler... The 


_ founth. Column -Eontains the Stars. names, as. 

they! are in Bayer's Uranmerrid; and aſh after 
each; name we'exprefs the: common name-its 
Enghhh, end as:they ere ta: be found on our 


conunon Globes. And here we anuſt not. won. 
der to: find- that called or Teeft in the Latin 
names of Bazer,thatis Left or Right n'the 
Engliſh common: names; as for inſtance,, —— 
Humerus Dexter, is-in 4, the won ne dy 

cales. For the reaſon 0 

thoſe that conſiderthe Confiedtatio nr: of ooo _ 
the. common Conſtellations: on: our Ghbes. And: 
I thonght it not arnfs to take all this care, and 
expreſs all theſe marks'for the ſake of thoſe that 
arc:notfo. well veried th the appearance of the 
PFirmamient, that they may the readier find gut, 

and-notfo; 7ekby miſtake any of the foremen- 
woned Stars. 'Ehe —_——_—— Column a——_ 
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t year 2686; -: 
' The* Tables of the Suns Ri be rin time 
require the Swns place to be m ome good 


Tables or + wr pter a? 'They confift of far Co - 
lamns, the firſt contains every degree and 19 mi+ 
nates of the £ hermock per? ba Fas Ore x the 
Hours appro to the ſigns between the Ver. 


nal and gh AS Equinox, the third ſhews the 


hours appropriated to the ſigns between the Au- 
tumnal and Vernal Equinoz; andthe fourth and laſt 
ſhews the parts of an hour, that is, minutes and 


ſeconds, that are common to the oppoſite ſigns. 
By the fide of cach diviſion are expreſſed the dif- 


ferences between every ro minutes of the Suns 


place, for more ready making proportion. For 
Example, ſuppoſe the Suns place Were Y.'25% 10 
T find its Right Aſcenſon 14. 33% 154. But if his 
ape Th 10: the Right Aſcs Tn would 
Whereweſe&42'.-15%common 
to both -: Bo] "Bat ſuppoſe I Hnd by a good 
Ephements the Suns place about my a. rr = 
to be 7255, 15) then by making proportion [find 
by the Tables the Right Aſcenſion tobe +/b.'35/: 3 
For 1 ſay if 10* (the common difference AL: 


| minutes) give 33", _ (che difrence 


between 1o! and 15"): give, it-will be 1g, 
Which added to'r h. 33- ga: makes 'rb. 35! 34. 


I know the common 'way for giving the Suns 
F 2 Right 


: J 8 SBS eras #2 . 
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loahfuforin iy making » Table af ths ROY | 
Ry month, and giving the Suns Right. Aſcenſwn to 
the Lagann vin, iÞit be general, and not 
| 0.2 certain year, is not accurate to 
a minute or two : and: if it be adapted to a, cer- 
tain year, *tis-not general, and will not ſerve ano+ 
ther time:oWhereas our Tables. of the:Sans Kight 
Aſcenſion are general, molt accurate ta-a. ſecond, 
and perpetual. 
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5 | Concernin the. Aſtronomical Equation of Time, . 
Peet OE + ond the Tables thereof. _ 4.20 AG 


As» now upon the buſineſs of Lime and 
= wean accurate: pobratiogth thereof, ſoas One 
to tecurious Timeckeepers;. it will not 
be-umproper;ts-our Jubet to ſpeak ſomething of 
the Inequality of natural Days; a matter that has: 
| exerciſed the thoughts of all Aſtronomers in all 
ages: And. though: all. have allowed that there 
really is ſuch an Tnequality, : yet they have much: 
difagreed in-asſigning its quantity, or demonſtra- 
ting the reaſon'and >F-ions thereof; till at laſt. 
_ our mbſtEearnedand Ingeniaus Engliſh Aſtrono- 
mer, and my Honoured Friend Mr. 7obn Flamſteed 


Math. ——_—_ Has. determined the es Ic al 


uno f 


 Sciothericum Teloſcopicum. 1 
and by. moſt evident demonſtrations-has put the. 
matter beyond further diſpute, clearly evincing' 
both the Reaſons, AﬀeCtions, and Quantity of this- 
Inequality. His Diſſertation concerning this is at» 
nexd and pabliſh'd at the end of the Opera Poſt= 
huma Jeremie Horrozcii, Lond. 1675. 4'% From which 
(with my eſteemed Friend's leave) I ſhall preſent 
the Reader with the following Schemes and. De- 
monſtrations. 


On account of the Suns Excentricity from. the ,, 


center of the Earths Annual Ortut, the Diurnal mo- 
tion of the Earth 1s ſometimes faſter, and fome- 
times {lower than the,mean motion, and conle-- 


quently the apparent Day is ſometimes longer, 


and ſometimes ſhorter than. the * mean. Day, 
Which Inequality, and the Quantity of- the dif- 
ference of- the equal or mean Day from the ap- 
parent, is thus demonſtrated from the 1, Figure, 
according to the Copernican Syſtem: 


Let ABPN be the great Orbit in which the 


Earth 1s yearly carried about the Sun, the center 
hereof 1s C,. 4 the Aphelon, or the Earths place at 
Noon'on that day that it is in its Aphelion, fappoſe: 
_ the 18th. of Jane. B the Earths place at Noon the 


day following. AL an afligned Meridian of the: 
Earth. Thearch 4B, or the angle ACB, the mean- 


motion of the Earth from the Noon of a.given: 


day tothe Noon of the day following. L a-point 
m the given Meridian. tarn'd. tothe Sun; which. 


” 38 
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cond poſture at B, is made parallel to AL its 
yeſterdays poſture at 4. But 1t is not yet - 
£ rent Noon, till the ſame point of the Farth by 
its revolution be brought to e, where 'tis turn'd 
dire&ly oppoſite to the Sun, who governs the Ci- 
vil Days. And that this time is not the ſame 

, with the Czlzftial or egual Noon, will be proved, 
- notonly becauſe the Earth has not yet pe: formed 
its mean motion above its revolution, (tho this 
were a ſufficient argument) but alſo becaule, the 
diurnal yadtions about the Sun, and..conſequently 
the returns of aniy certain meridian tohimgareve- 
ry utegual; neither can they poſſibly beiegual in 
reſpe& of any*point about which the Earth is 

' Not; carzied equally, as 1s, Tafficently maniteſt 
| From the inſpeHtion of the Scheme only. Where- 
fore the mean Noon and equal Time reſpe&s the 
pou of the mean motion (that is the center af the 
Orbit C\)-and in ont-preſent mnitance is then, when 
the meridian carried from e arrives at. f, where. 'tis 
dire&tly oppoſite to-the center of:the Orbit C,And 
when 1t has gained this poſture, the Earth has 
MY pet= 


: i Gas. 69 + 
"+ . 


performed its mean goes ape ſl revolution 
mn DINERS : Dn : For the arch 
e angle 1s to angle AC. 
6/,00 the. angle 0 O46 Prank 9h, he # Alſo the 
arch de, which the Earth, or any meridian therein, 
muſt paſs more than. a revolution before it be 
- apparent Noon, is equal to. the angle 45S'B the 
apparent- motion of the Earth at the Sun. From 
whence. tis eygdent, that the arch.e f, which the 


circumference of the rouling Earth performs be- 
tween the apparent and mean Noon, and which 
ſhews the d1 between ha. and 


meau. Day, is. equal to the angle SBC, which s 
the Equatienof the Orbit. Wherefore the Projth qe 
reſes of the Orbit reſolved into parts of time, ſhall 
be the Zyuations of time;whuch /Eqaations,through- 


out this ſemicircle, of Anomaly are negatiy yk 
fab from , the apparent Des fo hee 
the meanNoon ſucceeds the apparent, _ | 
In like manner, if we take the oppc te parts 
in its Pere 


of the Scheme, ang conſider the 
| The point g,or the meridian.n being 


over. But it is not ene, till the 
| | et 2" "ok 


Dun mr 1diAHts 


arte 'tis Fort beings th tothe Sun. From 


+ whence "tis manifeſt that the apparent Day ex- + 


ceeds the mean by fo: much time as is requiſite for 
the earth to paisthe arch hk, which arch is equal 
to the angle C NS the' Profthapherefis of the Orbit* 
wherefore reſolving this into-time, we have the 
Zquation of time, which bios ed is ſemicircle 
ve; roy fe is 25 cre Preſs bedded to the ap- 

uſe herein an mean Noon! pte- 
Cedes' tl be pparent £ 


'Tis manifeſt from what PIR that if the 
Sun were-in the center of the great'Orbit, and. the 
Farths Azis were not inclined to its path or way, 
there would be no 'Inequabty of time; bit the 

' mean Day and apparent would bz equal. More- 
 vwver, if there were no.ezcentr tit) of the ond bony 
the center of the Orbit, but were the aſual 

- inclination of the Earths Axis to the Orbit, tho 
there would no Inequabty of time ariſe fuck as is 
ſhewn in the foregoing demonſtration; yet there 
would ariſe another Ine juality fromthe ſaid in- 
clination of the Farths Azis, or as the Prolomaicks 
would expreſs it, from the inclination of theE- 
cliptick to the pond the quantity and aff. - 
ons. of booed wguality 18: is Thewrt by the 


- In Fig: 14- Ef F isa Quadrant of the Solfttial 
Colure, P the Pole, AF a Radius of the Equator, CA a 


Radius 
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Diſſes of the Eclptich, A the Equine point, or 
ev aatarytr pe oe ane or 
ome certain day, © the Suns place at noon the 
day y following ; through which place ſtriking the 
—_ PoB perpendicular to the AZquator, A© will 
the divrnal motion of the Sun, and A B its 
Right aſcenſion, or the arch of the Equator that 
Culminates with the Sun. Which arch, ſeeing 'tis 
one of the ſides of a Right-angled Triangle Ad B, 
cannot be equal to the Hypotenuſe, that is, to the 
Suns motion A ©. Wherefore ſeeing the revolu- 
tions of the Zquator, and of its equal or like p 
are eguable, and performed in equal times, but the 
Sun in paſling equal parts of the Ecliptick applies 
to the meridian with anzqual parts of the Zquator'; 
it neceflarily follows that the ſo/ar days are zn- 
equal, And that the difference between the Suns 
true place and its Right Ev 'on being converted 
into time, is the true Ayquation of time ariſin 
from this cauſe. Which AXquation, in the firſt 
third Quadrants of the Zodiack is to be ſubſtrafted 
from the apparent time, for in them the Jngitude 
of the Sun from the next Equinodtial point paſſes 
the merid:an ſooner than a like arch projefted: ini 
the Zyquator. But in the 2d and 4th Quadrants of 
the Zadiack this Zquation is to be; added- to the 4p- 
parent time to get the mean; for 1 in theſe the' n- 
gitude of theSun from the * paſſes the me 
| ridian later than the like Arch 


; <> Equator. 


op ſen, ar: | ron Ravine 
_ 2 00. being convene «$4 +5". their 
( nnd mach nw Lot; is 
4 oo! 14 AN 0 nach: 18 the: apparent 
day ſharte 4 This therefore. is. \the 
Jo of _ _ from this cauſe, and is 
negative, or to-be fabliracted from the apparent 
6, tq obtain 'the mean tune ; for the longitude 
pf the Sun arrives at the meridian ſoopes than. a 
Ike arch Progeened 3 in the Zquater, 
- Here are there efore demonſtrated two. ſorts of 
Equations of time ariſing from two.different can- 
{es, if they aye both tobe added, or bath ta be 
ſubtracted, their ſam is to be ws thr or ſubſtra- 
fted-; but if one be to be added, and tother fub-= 
fratted, their diflerence according to the nature- 
of the greateſt is to. be added or fubſtrafted to.of 
from the apparent time to get the mean, = | 
And thus far I have prefiumed to wy: — 
my Learned and Ingemious Friend's Diſcourſe; 
eto ll pn, qa to put this. __ 
out: 


DER of tha Equti f tan. For 


* 
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atſome'tirne of the year it happens: that if vue 
Watches or Oſcillating Pendulums do'not differ above 


aquarter of an hour from the time ſhew'd by the 
San or Stars, they are falte, and need a Of 
Ari the reafon of this is plain, for if a Pentlatums 
Watch goes true, it £0es equal, that is, one 24 hours 
at'any time of the year, 1s as long as atother 54 
hours at aty other time of the year, and this per= 
petirally and conſtantly; that is; all Watches thar 
£0tfite, meaſure the 4gual'or mean tits, and cord 
Tequently ought to differ from the apparent tins 
ſhewn by a Swm-dial or other Inſtrument, as macti 
as is the Ayuatiin of tine in exceb or defet'j 
but the A£quatir of time is ſometimes above' 
quarter of an hour, therefore ſo much ought'd 
Yood-going Pentlulam-watch to differ ſometimes 
from the Sun, if it be rightly adjuſted. - But this 
will be more evident by explaming the Tables 
Theſe are calculated by the foregoing Theory,and 
will ſerve very well for theſe 20 years to.comey 
thought maſt be eonfeſt} that to have them moſi 
accurate, theſe Tables oazht to be Calculatei foe 
every year, as is manifeft to thoſe that” eonfider 
the foregoing Theory. Yet I fay, the(& will ſerve 
very well for 20 years t& come, without #y eo 
fiderable error. Some few ſecorids erior” there 
may be, and he that __ theth more: _ 
may be at the pains of Calculating theny hin 

ſelf; the'method' _— he may find laid down 
-- "Of | . in 
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in eli fonemnentioned Treaties wy amb Hor 
roz's' Works; or in Mr. Flamſteed s Dofttrine of the 
Sphere publiſh din -Sir 7. Moore's Syſtem of Mathe- 
maticks.- -We ſee there are only four days in the 
year on which the equations of days ceaſe, that is, 
the apparent and mean time are; then the ſame, VIZ, 
on the-4th. of April, Zune the 6th. Aug. the 21 fe. and 
Decemb. 13. It an any of theſe days we Set a well- 

regulated. Pendulum-watch to the apparent time 
_—_ by the Sun or Stars,0n any day afterwards, 


it-ought to difler from the apparent time ſhewn 


by the Sun ſo much as is the Aiquation of time int 


+ the Table. If the Aiquation is to be ſubſtrafted; 
the Pendulum ought to be ſo much ſlower than (or 


behind) the Sun; if the Afquation is to be added, 
the Pendulum ought to be ſo much faſter than or 
before) the Sun. For __ any day of the year 


obſerving the time exactly by San or Stars,: that 
time is the apparent time, hand to gain the meantime 
which ought to beſhewn by the Clock, we are to 
add too or to ſubſtra& from the {aid apparent time, 
the AEguationanſwering to theday of our obſerva- 
tion. Suppoſe for 1 ce, on the 4th of April I 
obſerve the time by the Sun, here becauſe: the 
Equation ceaſes, the apparent and mean time are. the 
fame, and. therefore I am to: ſet my Clack to the 
? exact and full time, as the Sun or Stars. ſhew it ;, 

' but if the Pendulum go exactly true, and it move 
to'the 4th of May, 1 ſhall find it 4*. 17% behind 


the Sun.to gain the 30a; 12g Clock ; that” 
iy when the Sun ſhews it tobe 9a Clock in. the 
, the Clock oughtto be; but 85. 59.43% 
Andifl figd the Fendulammorc'or le&bihadce 
Sim, .it has not gone truly as it ought, but'the: 
Pendulum or 'or ſwagg 1 is to be lengthned orſhortned 
as is requiſite to make it; gain or loſe the differ- 
ence betwixt the time [the Clock; 'and: 
.$b.55\. 43%. in 30 days clapſed between. the-4th 
of Aprl, 2s ath of May; according to-a Table, 
whoſe uſe I ſhall FG preſently... But afuthe: .. 
Movement be exquilitely truegLit.go tothe 6th af 
June, it will again ſhew.the ſame. time with: the 
Sun or Stars, for then again the: {Equation 1 18: 20- 
thing. : And.if at go.onwards exatly; to-the: : 34 of 
Auguſt, it will be 4*. 18". before the Sun; | fac ar ind; 
time..ſo much 1s the equation. to- be. added tothe 
apparent time to make it the mean, Till again oh 
the -24th of October the, Watch ought to-be 16. 4". - 
| behind, the...Sun, for o.much.is the <guatinn: lon | 
_ that day. to be ſubſtrafted. 

Wherefore if at any time-we Gt aur Pendulum 
Watch in order to rectify it, and bring it exactly 
to. meaſure the mean day, ; we. gre; to: or 
ſubſtra&t from - the -apparent - time. ſhewn-by the 
Sun ſo mach as is the equation of idays.at-the-time 

we ſt it. For example, at noon, or juit' when  . 
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Go». EAN 
thats, when, the apparent time is 127 
Clock, Iſt my Watch, the 2quativn'is-then 6". 26%; 
fatty. Wherelore 1 ſet my Watch to 1 1 þ: $34.5 
| Sings ,that' is as 1t 
#wlt be 14 £29. *behimnd the 
peat oy ifit be either more or 1&fs behind br be- 
fore the Sm, frame and is tv be reti- 
fied by : oeſhofrning the Pendulam as 
thuch 4s 3 to maks it gain or loſs the 
jatar wr pp '$52Thehind the Sun and its 
exice rlmateviar dh is i} 30 days time lapſed -be-” 
'- eweenthegtb af Septemb. ah -gth of ' Butof 
othertinhs of the year we Rt our Watch 
when the 2yuitios is'to'be added) we miſt pat'it 
{o-muctr before the Sar as is the equation, "Bat 
rink plain enough without Farther Hlaftra-! 
17 oo 501 2 WC p: Q190 7 
OF thivddbattity: aniPexedineb of this Hu 
of time, I have made « moſt convincing 
ment by ary ey ty ' refttfied Pendulum Bk 
- which-Ebought fronwNMr:)Richird Farrat Watch” 
' maker in Lothbury, Londds, whoin I tat INE 
recommend'for- and ability 
Anat boca T have ſp terr in this Oh 
ag bf a” Pendalamn, 
r 1o Ts 
regularly, and not by 
EET EEE 
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dujun thatVikrates-ſconds, which;is ſuppoſed obs — 
39-2 inches long,. $17:7anes; Manerin his AMatbemrr 
tical Compenduan, pag.) 2 1.3; gives us-fuch's Table ws = 
this, but whether by the faplt of; the Priater'or 
Calculator 'ts yery.errgnigs £5417 0m8muy; ting 
that will beat the pains toexanune it by. the fol. 
lowing; Rutes for Catcataring:theft-Fabtes:: The 
Rule 1s, the kngths of otters are to each gther re- 


ciprocally as the ſquares of their wnbrations in the ſame 


time. Thus, if a Pendulym 39.3 ings long whrate 
60 timgs* 7" g:-rhinute, ' nears + A\Pendulunr 
9-8 (viz, quarter of 39.2) inches vibrate in a mi- 
nute? by the foregoing Rule the proj ftands 
thus, 9B: $945; $600: 14400, 
' is 120; therefore a Pen F- 


that multiplying hw, hundredscof avitration by 


minutes in 24 hours, we get 


inches long wubrates wm & day more than one of 

3%; andieing each. wwration Rendulum in 

a'Qoek-adapted for it, fri the Ss 

teeand, by knowing: the :numbee ar crbtatiins 

___ which a Pendulum 3g0:indhei long perfes _ | 
CEE A's 


þ "=> miky *J EY | 
advance the jap e hn forward chore 
_ than one 39.2 inches long. Mn 
are this following Tables cpa 


A 


3 


LY 


R— 


%4 


7 +24 
5 + 32 
FF 8547; 


9). 16". 16M} 
4 .I0 


30. 


.T10 


20.. 


The firſt Column ap in ;thee -middle the 
of the # dulum 39 


nings of the Pendulum will cauſe in a day, and are 
tia m o' the minutes in a day 
A ol ons 60". The 4thand _ 

HA Gti age "he: diflerdince of the v2 tHe 
like Table maybe made to any length of a = | 
dulum, reſpe&t being had tothe foregoing Rule. 


* I ſhall conictuds all relating to my Dial with 
the Calcukition of hooks and minutes for an Ho- 


rizental Dial for the pra grre of Dublin 5,39. 20! Which 
I believe be unacceptable to thoſe that 
deſig as Di Dials for that place. 4 
_* The Tables follow grebiathets 5 


CHAP. XI. 


Of the Table of the Circumpolar Stars, theis 
4 Et and es. 
ld bit/een crnchaten & ths Work, add 
"i very uſeful Tables for 
1 the time of night” very accurately, and 
Ip byithe Circumpolars, or Stars that 
| our Zatetude of Dublin. - Such Tables as 
ave mentioned-in.Siv-7\ Moore's Mathe- 
npendiumP. 1 18,119. but they arefor the 
Fo. 'þ Hon etbendees he give ws ll ir | 
- utes, 


A  rI EY 
the South thereof, obitrve when any @ 
mentioned im the Ta oberg Y 
the fame time with ' "ro 


4&4 4. 


tudes; the ſecond contains the Stars names, as 
are deſcribed on our common- Eaglb Glabes ; the 
third ſhews the oe? pn NG OP 
in time, when an come in the 
ſameV#tiral crik the PuloSayby ch (work- 
ing according to the the 
our of the night , 'the Cohamn, ves the 
wm tine between. the coming, of; any of 
kh theſe Stars under the Pala, nnd | 
_ ufider the Pols-it ſelf. - Same of thele: 
| the Meridian, or-come under the Pole | 
_ © eqme under the Pab-Star, ſuchas ave 

whoſe Right aſcenfins ave ubove gf. 3 

under +897. 14) 107. And of theſe we 

Ts nhythey ace all wocke Ae 


&- 


BW + 


+ 
off from 


s Hp, Cor Carol, and Alot | 
H > — 


| ” 
: < - 
” *, V7; , 
Lo Pad by. = 
P , od po Yo TY " 2s , ww 
; Ne b 
, 


£ ble, is for the exe adjuſting 


. Carol; and the 2th Star of Dra 


Fe gle o_ | 

their porta them-to ug 6 

= i ane find-it. juſt four hopr 
Canletingecte ſecond) between the Pe iGo 
etolicig wixdes 
Mid-beaven 


under the Pole-ftat"; for:'whien, oe = C 
the pile-ſtar, the Right, Aſcenſion of the 


in time is ooh: 3@. 44% And, when the iqthof 
Drace 18 under the! ,;the © Fehr 
rary Right HAſeenſt:i8 hc 36-4 their difference 


8 3þ. 59\. 598 which watts: only one: ſecond::of 
four bours. Note that this neal Drive el 


| ed.in Ber: by to. i137 


I come now. to ſhew. the methog;of Catculd+ 
ting this Table, for which e- the 15 and 46 Fi- 
gures. ' Wherein'az bp is thecircle: deſcribed by 


y the - CN en MA 
——_ _—_ "4 
CITC. 


Crreumpolar ſtars, 2x +a onticals 


' «9 the Zqnater, pd the. Azis - Mundi. jy Saas 


here given (or at leaſt may; be known from. 
Tables) pz -the'Complement of the pole-ftars- 
clination, þ 5 the Complement of the other. flars De 
Ulination, ps the d eras of, the mod "9008 


* Stars have, when they come in the 1 
and makes the fifth Column in our Lable. 


"i... 
* 


from the ſame Data, we may find the angle zþz. 


Therefore in the Triangle zps, we have found the 
angle zp 5, for, zp 5 isequal to the ſum of zp x and 
s pz. Now the difterence between zps and 180 
degrees 1s equal to the difference in time between 
the Star 5 coming under the Pole-ſtar and coming, 
under the Pole, or its being in the Meridian, and 
conſequently its havingats own Right Aſcenſion, 
or its Complement ; and this makes the fourth 
Column in our Table. Now this difference in 
time between the Pole and Pole-ftar being added to 
or ſubſtracted from the true R:ght Aſcenſion of the 
Star s un time, gives the K:ght Aſcenſion in time of 
the Star 5 (or of the mid-beaven) when 'tis under 
the Pole-ſtar ; and this makes our third Column 
in the Table. The Rule to know when this dif- 
ference in time between the Pole and Pol2-ſtar is to 
be added, and when to be ſubſtracted, will be evi- 
dent by obſerving, thatall ſuch Stars whoſe Right 
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